Insulin stimulation of lactate accumulation in isolated human granulosa-luteal cells: a comparison between normal and polycystic ovaries.
Polycystic ovary syndrome (PCOS) is often associated with hyperinsulinaemia and peripheral insulin resistance. Whether the ovary is resistant to insulin is a matter of controversy. The aim was therefore to study the effect of insulin on lactate accumulation, an indicator of glucose metabolism, in granulosa-luteal cells from women with PCOS and from women with normal ovarian function. The cells were obtained from women undergoing clinical in-vitro fertilization-embryo transfer, either from patients with normal ovarian function and tubal or male infertility, or from women with PCOS, with or without tubal factor. The patients were down-regulated with buserelin and stimulated with urofollitrophin and human chorionic gonadotrophin (HCG). Follicle aspiration was performed under ultrasound guidance. Following oocyte recovery the granulosa-luteal cells were isolated, washed and cultured (2-3 x 10(4) viable cells/well) in serum-free Eagle's minimal essential medium for 48 h. After washing, the cells were then cultured in medium containing HCG (0.1-10 IU/ml) or insulin (0.05-0.5 microg/ml) for 24-48 h. Lactate accumulation in the media and cellular protein were analysed. Basal lactate accumulation did not differ in granulosa-luteal cells obtained from normal or PCOS ovaries, and averaged 46 and 49 nmol/g protein/24 h, respectively. A significant stimulation (40-60%) was obtained by HCG in both groups. Insulin caused a dose-dependent increase in lactate in granulosa-luteal cells obtained from normal ovaries (control: 45.5 +/- 6.3; insulin 0.5 microg/ml: 77 +/- 10 nmol/microg protein). Lactate accumulation in granulosa-luteal cells from PCOS ovaries was not altered in the presence of insulin. These results suggest that granulosa-luteal cell glucose metabolism is resistant to insulin in PCOS.